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clearly distinct processes, both furnishing only very thin cemented zones (in
general not more than one or two tenths of a millimeter thick) of high carbon
content. In other words, these cements are always very "sudden" or

"quick."

The first process consists in immersing the objects to be cemented in a
fused bath of the salt or of the carburizing saline mixture.

The second process consists in spreading over the surface of the object
which it is desired to cement a mixture of the finely pulverized carburizing
salt combined with other substances capable of giving to the mass sufficient
fluidity and adhesiveness; then heating the piece thus prepared, for some
minutes at bright red heat, generally in a simple forge fire.

The processes of both the first and the second group find useful applica-
tion only when there is required in the cemented piece a high degree of hard-
ness, and when it is not necessary to obtain those mechanical properties (re-
sistance to shock, resistance to compression, etc.) which are incompatible
with very thin carburized zones having a sudden decrease in carbon content,
such as are obtained with liquid cements.1

The processes belonging to the first group may also be applied advan-
tageously when it is essential to avoid as much as possible the deformations
of the pieces during cementation and quenching, and to maintain their
surface unchanged. Such is, for example, the case of engraved steel plates for
printing.

It is easy to understand that the action of the liquid carburizing mass on
the surface of the steel is considerably more uniform than that of" a solid
powdery mass, such as the solid cements, and than many of the gaseous
cements now frequently used in practice. The latter, being gaseous hydro-
carbons or the vapors of volatile hydrocarbons, decompose during the cemen-
tation, depositing thick layers of carbon in powdery or spongy masses on the
surface of the objects.

As to the deformation of the pieces, it is known to be due especially to
lack of uniformity of temperature either during cementation or more espe-
cially at the moment of quenching. But it is well known that the best way
to uniformly heat a metallic piece is to heat it in a liquid bath kept at the
desired temperature.

It is clear, therefore, that cementation ly immersion in a fused carburizing
bath is the process which is most suited to giving the best results.

The furnaces adapted to cementation by this process are, in general, quite
simple, since there is no need of as exact and uniform heating of the laboratory
of the furnace as with furnaces designed for operating with solid cements.

In fact, the fluidity and uniform temperature of the mass of. the liquid
cement are assured by the simple movements of heat convection, and over-
come inequalities due to the more or less irregular way in which combustion

1 We have seen (see p. 21) that Mannesmann had already made this observation.